






















































































































































































































































































































































































































































































































































































































































































































































































































	 M1	 M2	 	 M1	 M2	
Panel	A:	Length	of	Life	 Log(YPLL)	 		 Log(YPLL)	HadTelemed𝑖t	 -0.00351	 -0.0028	 	 0.0093	 0.0109	
	 (0.0136)	 (0.0137)	 	 (0.0159)	 (0.0162)	
	 p	=	0.797	 p	=	0.839	 	 p	=	0.560	 p	=	0.505	
0	to	2	Years	Before	
Implementation	of	Telemedicine	
	 0.0058	 	  0.0122	
	 (0.0125)	 	  (0.0207)	
	  p	=	0.642	 	  p	=	0.557	
	      
Observations	 649	 649	 	 649	 649	
Panel	B:	Quality	of	Life	 Log(PPHD)	 		 Log(PPHD)	HadTelemed𝑖t	 -0.0152	 -0.0183	 	 0.0324	 0.0283	
	 (0.0249)	 (0.0247)	 	 (0.0263)	 (0.0258)	
	 p	=	0.543	 p	=	0.460	 	 p	=	0.222	 p	=	0.276	
0	to	2	Years	Before	
Implementation	of	Telemedicine	
	 -0.0252**	 	  -0.032	
	 (0.012)	 	  (0.0233)	
	  p	=	0.039	 	  p	=	0.173	
	      
Observations	 650	 650	 		 650	 650	
*	=	significant	at	the	10%	level,	**=	significant	at	the	5%	




































	 M1	 M2	 	 M1	 M2	
Panel	A:	Length	of	Life	 Log(YPLL)	 		 Log(YPLL)	
Had	Tele-Primary	Care	with	
Nurse	Practitioner	
-0.0026	 -0.0007	 	 0.0203	 0.0402	
(0.0142)	 (0.0195)	 	 (0.0222)	 (0.0293)	




	 0.0029	 	  0.0302	
	 (0.0158)	 	  (0.0293)	
	 p	=	0.857	 	  p	=	0.252	
Observations	 565	 565	 	 565	 565	
Had	Tele-Cardiology	Program	 0.0243	 0.0326	 	 0.0138	 0.0176	
	 (0.0185)	 (0.0279)	 	 (0.0276)	 (0.0404)	




	 0.0087	 	  0.0041	
	 (0.0208)	 	  (0.0303)	
	 p	=	0.678	 	  p	=	0.893	
	      
Observations	 565	 565	 	 565	 565	
Panel	B:	Quality	of	Life	 Log(PPHD)	 		 Log(PPHD)	
Had	Tele-Primary	Care	with	
Nurse	Practitioner	
0.0092	 -0.0084	 	 0.0393	 0.0174	
(0.0224)	 (0.0344)	 	 (0.0445)	 (0.0545)	




	 -0.0266	 	  -0.0333	
	 (0.0263)	 	  (0.0299)	
	 p	=	0.315	 	  p	=	0.269	
Observations	 565	 565	 	 565	 565	
Had	Tele-Cardiology	Program	 0.0183	 -0.0156	 	 0.0125	 -0.02923	
	 (0.0221)	 (0.0353)	 	 (0.0261)	 (0.045)	




	 -0.0353	 	  -0.045	
	 (0.0254)	 	  (0.0338)	
	 p	=	0.168	 	  p	=	0.187	
	      
































































































































































	 M1	 M2	 	 M1	 M2	
Panel	A:	Cardiac-Related	Deaths	 Log(CSD)	 		 Log(CSD)	
Had	Tele-Cardiology	Program	 -0.3081	 0.0243	 	 -0.1879	 0.0145	
	 (0.2414)	 (0.2982)	 	 (0.1442)	 (0.1981)	
	 p	=	0.206	 p	=	0.935	 	 p	=	0.196	 p	=	0.942	
0	to	2	Years	Before	
Implementation	of	Telemedicine	
	 0.3392**	 	  0.2139*	
	 (0.1404)	 	  (0.1161)	
	  p	=	0.018	 	  p	=	0.069	
	      

























































	 M1	 M2	 	 M1	 M2	
Panel	A:	Preventable	
Hospitalizations	 Log(PHR)	 		 Log(PHR)	
Had	Tele-Primary	Care	with	
Nurse	Practitioner	
0.0224	 0.02417	 	 0.0131	 -0.0091	
(0.2086)	 (0.0393)	 	 (0.0286)	 (0.0416)	
	 p	=	0.286	 p	=	0.541	 	 p	=	0.649	 p	=	0.828	
0	to	2	Years	Before	
Implementation	of	Telemedicine	
	 0.0027	 	  -0.0337	
	 (0.0377)	 	  (0.0347)	
	  p	=	0.943	 	  p	=0.334	
	      
Observations	 565	 565	 	 565	 565	
Panel	B:	Diabetes	 Log(PctDM)		 		 Log(PctDM)	
Had	Tele-Primary	Care	with	
Nurse	Practitioner	
-0.0034	 0.005	 	 -0.0142	 -0.011	
(0.007)	 (0.0139)	 	 (0.0086)	 (0.0162)	
	 p	=	0.630	 p	=	0.719	 	 p	=	0.104	 p	=	0.497	
0	to	2	Years	Before	
Implementation	of	Telemedicine	
	 0.0128	 	  0.0048	
	 (0.0131)	 	  (0.0163)	
	  p	=	0.334	 	  p	=	0.768	
	      
Observations	 565	 565	 		 565	 565	
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VII. Discussion	
	
Though	this	study	did	not	find	any	statistically	significant	results,	many	of	the	estimates	
at	least	had	the	predicted	signs	which	is	encouraging	given	that	telemedicine	has	only	recently	
come	to	be	commonly	used	in	medical	practice.	Some	of	these	estimates	were	large	with	large	
standard	errors,	too,	indicating	that	telemedicine	may	have	a	great	impact,	though	this	model	is	
not	able	to	accurately	estimate	that	impact.	
	Because	of	the	newness	of	telemedicine’s	widespread	use,	data	on	the	number	of	
patients	using	each	service	line,	longitudinal	patient	outcomes,	cost	of	provision	of	care,	etc.,	
are	not	readily	available	for	study.	As	a	result,	it	is	possible	that	the	number	of	individuals	
treated	by	telemedicine	was	not	large	enough	for	a	county-level	effect	to	be	detected	by	this	
study.	Ideally,	a	study	would	compare	telemedicine	users	to	others	before	and	after	the	
implementation	of	telemedicine.	However,	individual	de-identified	data	was	not	available	for	
analysis.	Future	studies	may	be	able	to	elicit	true	causal	outcomes	if	the	data	mentioned	above	
do	become	available.	
Additionally,	measurable	changes	in	health	outcomes	at	the	county	level	may	not	be	
realized	immediately	after	implementation	of	a	telemedicine	program.	At	the	time	of	this	study,	
only	3	years	of	post-implementation	data	are	available.	That	may	be	insufficient	for	statistical	
analysis	if	there	is	a	time	lag	between	implementation	of	a	telemedicine	program	and	changes	in	
health	outcomes.	Future	studies	with	more	post-implementation	data	might	be	better	suited	to	
accurately	evaluate	the	county-level	change	affected	by	these	programs.	A	longer	post-
implementation	observation	period	may	also	be	useful	in	analyzing	the	extended	dynamic	
effects	of	the	programs.	In	Figures	3	and	4,	for	example,	the	estimates	change	sharply	from	
negative	to	positive	in	the	second	or	third	year	post-implementation,	respectively,	meaning	the	
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programs	increased	reported	PPHD	(the	opposite	of	the	intended	effect).	This	may	be	due	to	an	
increased	awareness	of	one’s	own	health	with	the	implementation	of	tele-primary	care	
programs	since	the	PPHD	measure	is	self-reported.	Further	analysis	of	later	observation	periods	
might	be	able	to	examine	if	the	increase	in	PPHD	persists.		
Lastly,	there	was	evidence	of	probable	violation	of	the	common	trend	assumption	that	
underlies	the	difference-in-differences	methodology.	Future	studies	should	address	this	issue	by	
better	identifying	the	control	(i.e.,	non-treatment)	groups	so	as	to	obtain	greater	similarity	
between	the	control	and	treatment	group	trends	prior	to	implementation.		
UMMC	is	aware	of	the	potential	for	growth	in	the	area	of	data	collection	and	analysis	
and	intends	to	use	some	of	the	resources	provided	by	the	grant	that	accompanied	their	being	
named	a	National	Telehealth	Center	of	Excellence	towards	that	end.	Director	of	the	Center	for	
Telehealth	Michael	Adcock	says,	“While	our	center	has	been	able	to	show	some	impressive	
outcomes,	we	have	not	had	the	staff	to	focus	on	researching	telehealth	delivery	models	and	
outcome	comparisons.	That	is	vital	work	that	needs	to	be	done,	and	we	are	well	positioned	to	
do	it.	This	funding	and	designation	will	allow	us	to	build	on	our	comprehensive	program	and	
develop	the	research	to	support	further	changes	in	models	of	delivery”	(UMMC,	2017).	
The	hope	here	is	that	telemedicine	does	continue	to	grow	in	the	state	of	Mississippi	and	
that	collection	and	analysis	of	related	data	will	add	to	the	body	of	knowledge	on	the	subject.	
Results	of	prior	studies	on	patient	outcomes	from	specific	programs	like	UMMC’s	Diabetes	
Telehealth	Network	have	shown	promising	results	in	both	outcomes	and	cost	reduction	(UMMC,	
2017).	Perhaps	as	the	adoption	of	telemedicine	continues	to	spread	and	more	and	better	data	
becomes	available	for	examination,	studies	of	similar	design	may	be	able	to	elicit	causal	links	
between	telemedicine	programs	and	public	health	outcomes	at	the	county	or	even	state	level.	
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